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which makes utilization of the material easier. Any data that
. Increasing a students understanding and knowledge of
subjects has always been a goal of educators. Once a student
learns a basic concept, he is eager to use the concept and
apply it to everyday situations. This eagerness should always
be encouraged and what better way than to e>:tend a concept and
allow students to see deeper into why they learn the material
that they do. Encouraging a student to use the concept in new
and different situations helps them to have a better
understanding of what they are learning and why they are
learning the concept.
This project is aimed at providing teachers with
activities that could be used to increase students
.
understanding of mathematics. The activities listed are aimed
for students in fifth through eighth grade. Many of the
concepts presented have a strong upper level mathematical
background, but a complete understanding of the background of
the material is not necessary to effectively present the
material to students. A teacher who understands the material
that is presented to the students in the everyday textbooks
should find these supplement activities interesting and
enjoyable to teach to their students.
Each section of this packet is divided into subject areas
based upon the sixth grade text Heath Mathematics by Rucker and
Dilley. The activities are written in step by step procedures
.
is needed to successfully complete the activity is included.
At the end of the project a page of definitions is included to
clarify terms that may be conf LISi ng to teachers. The terms
thinking in greater detail about mathematics.
Activities may
.
that are included in the definition page are indicated with a
asterisk (*> following the word.
The use of some of the
terminology may not always be appropriate to use with some
students, but it is impor'tant that the teacher knows the
definition of the term in the event that a question may arise
that needs clarification. With most students at the
intermediate or junior high level, an explanation or a
description of a term would be more effective than telling the
students the actual term. The decision is left to the
discretion of the teacher.
. These activities are by no means a complete set of
activities. They are made to start a teacher and a student
be adjusted to fit the needs of a group of students or of an
individual student, depending upon the material that is being
presented. New activities and ideas should be added to this
packet to increase the usefulness of this packet. New units
should also be added when the ne~d arises.
This packet is an
aid to teachers and should be personalized to fit the needs of
individual teacher's and their students.
As more is added to
the packet, a teacher increases her ability to vary a unit and









a. Geometr-ical based activities
b. Statistical based activities













1.1 PARALLEL AND INTERSECTING LINES
OBJECTIVE
To allow students to discover relationships between
angles in a transversal configuration*.
PROCEDURES
1) Students should draw a pair of parallel lines*.
Make sure that they understand the properties that make
parallel lines unique.
2) Next, have the students draw a third line that
intersects* the other two lines. Make sure that the
line drawn is not perpend~cular* to the two parallel
lines.
3) Using a protractor, have the students measure the
degrees of the angles formed by the three lines.
.
4) Have the students record. the answers directly on
the picture.
5) Have the students look at the picture and the
measurements and ask them if they see any angles that
have the same measure.
6) Guide the students to an understanding that
alternate interior angles* and correspending
angles*





A) Draw a set of parallel lines.
B) Draw a third line that intersects the first two.
C) Measure the degree of the angles formed by the three lines.
.
QUESTIONS:
1) Do you see any pattern developing from the angle measures?
2) What conclusions can you draw from these observations?
.
. 1.2 PARALLEL AND PERPENDICULAR LINES
OBJECTIVE
To show students the special case where parallel lines
are intersected by a perpendicular line.
PROCEDURE
1) Have students draw a pair of parallel lines.
2) Draw a third line through the parallel lines making
.
sure that the line is perpendicular to the parallel
lines.
3) Using a protractor~ have the students measure the
degree of the angles formed by the three lines. The
angles to be measured are shown below.
4) Guide the students to the understanding that
alternate interior angles and corresponding angles are
.
.
congruent* in this special situation. Also guide the
students to the realization that all of the angles
formed in this case have the measure of 90 degrees
because perpendicular lines form 90 degree angles.
.
.
A) Draw a set of parallel lines in the space below.
B) Draw a third line perpendicLllar to the parall el 1 i nes.








1) Can YOLl see a pattern developing?






To allow students to determine the measure of
complementary* and supplementary* angles from their
knowledge of perpendicular lines.
PROCEDURES
1) Have the students draw two lines that are
perpendicular to each othe~.
2) Using a protractor, have the students measure the
four angles determined by these two lines.
3) Guide the students to the understanding that when
any two of the angles are put together, the sum of
their measure is 180 degrees, which is also known as
supplementary.
4) Have the students divide one of the four angles
r.
into two pieces by drawing a line through the interior
of the angle*.
5) Guide the students to the understanding that two









1) Draw two lines which are perpendicular to each other.
Measure the four angles formed.
2) Put any two of the angles that were formed together.
What
is determined by these two angles?
3) Take a 90 degree angle and draw a line from the vertex of
the angle through the interior of the angle*.
3) As a full group~ discuss the results and lead the
students to a roeal i:::at ion of the importance of
perpendicular and parallel lines in the world.
. 1.4 PERPENDICULAR AND PARALLEL LINES IN THE CLASSROOM
OBJECTIVE
To have the students become aware of the use of
perpendicular and parallel lines in the construction of
their classroom.
PROCEDURES
1) Have the students find at least ten items in the
classroom that are determined by perpendicular lines
and ten items that are determined by parallel lines.
Students should be allowed to use a protractor or long
.
rulers to help them determine whether or not lines are
perpendicular and parallel.
2) In small groups, have the stLldents share their
findings and determine several reasons why they believe
that perpendicular and parallel lines are used in the
construction of their school. Some of the responses

















A) List 10 items in the classroom that are formed by
perpendicular lines.
.
B) List 10 items in the classroom that are formed by parallel
lines.
C) Give several reasons why perpendicular and parallel lines
are used to construct the school.
.
. 1.5 CONSTRUCTING QUADRILATERALS
OBJECTIVE
To allow students to work with and figure out how
quadrilaterals are made by using parallel and
perpendicular lines.
PROCEDURES
1) Have the students draw a set of parallel lines.
When they have completed this, have them draw a second
set of parallel lines that intersect the first set.
Ask them what figure is produc~d. (a rhombus)
.
2) Have the students predict what figure would be
constructed if they drew two sets of parallel lines
that were perpendicular to each other. (a square or a
rectangle) Have the students draw the figure using the
parallel and perpendicular lines.
l
,
3) Allow the students to experiment wIth parallel and
perpendicular lines and produce different regular* and
irregular* figures.
.





1) Dr"aw a set of parallel lines. Draw a second set of
produced?
2) Draw a set of parallel lines. Draw a second set of
.
parallel lines that are perpendicular to the first set. What
figure is produced?
3) Using parallel and perpendicular lines~ draw several





to introduce students to the concept of a circle that
is drawn inside of a triangle, and to have the students
investigate some of the ideas of circumference and
perimeter and how they relate to the figure drawn.
PROCEDURE
1) Have the students draw three triangles, one a right
triangle.
triangle, one with an obtuse angle, and one acute
.
2) Inside each of these triangles, have the students
draw a circle so that the edge of the circle touches
each side of the triangle.
3} Have the students determine the perimeter of the
triangles by measuring the sides and adding the three
figures. Also have the students determine the




4) Have the students look at the two measurements in
each case and determine what can be said about the size
and shape of the triangle in comparison to the
inscribed circle. Determine if there is any
relationship between the type of triangle drawn and how




1) Draw three triangles in the space below. One right
8 Name ---------------
1.6 STUDENT WORKSHEET
triangle, one obtuse triangle, and one acute triangle.
2) Inside each of these triangles draw a circle so that the
circle touches each of the sides of the triangle.
3) Determine the perimeter of the triangle.
4) Determine the circumference of the circle.
8
QUESTIONS:
1) In which drawing is the perimeter and the circumference
closest?




8 1.7 CIRCUMSCRIBED CIRCLES
OBJECTIVE
To have the students determine the difference in
circumference of a circle and the perimeter of a
triangle when the circle is around the triangle.
PROCEDURES
Have the students draw three triangles.
be a right triangle, one an acute triangle and one an
obtuse triangle.
8
2) Have the students find the perimeter of each
triangle by measuring the thr-ee sides of each triangle
and adding up the measurements in each triangle.
3) Around each triangle, have the students draw
circles so that each vertex of the triangle is touching
the circle.
r.
4) Have the students determine the circumference of
the circle by using the formula C=3.14x2xr=3.14xd.
(C=circumference, r=radius, d=diameter)
5) Ask the students to determine how the perimeter of
the triangle and the circumference of the circle










1) In the space below, draw three triangles; a right triangle,
an obtuse triangle and an acute triangle.
2) Determine the perimeter of each triangle.
3) Draw a circle around each triangle so that each vertex of
the triangle touches the circle.
4) Determine the circumference of the circle.
QUESTIONS:
1) In which drawing is the perimeter and the circumference the
closest?












2.1 GRAPHING INFORMATION ON A NORMAL XV-AXIS
OBJECTIVE
To have the students transfer information from a data
table to a graph and then interpret the information
presented.
PROCEDURES
1) On a normal XY-axis*~ have the students plot the
points from the data table.
2) When they have finished~ have the students look at
the graph and have them determine what each point
represents.
3) Have the students look at the graph and see if they
can detect a pattern forming from the information.
.4) Discuss how patterns are used to predict what may
occur as the graph is extended. Explain that this is
how companies use graphs to predict how much
merchandise to buy the next year and how much money
they will need to survive through the next year. Have
the students look at the graphs and predict what they









Given a data set, plot the information on the graph below.
.
QUESTIONS:
1) Can you detect a pattern developing?
2) What would happen to the right of the graph?
3) What do you think happened to the left of the graph?
.
tJ 2.1 DATA
SET A SET B SET C
X y X y X y
----- -.----
1 1 1 10 0 0
2 2 2 9 1 1
3 3 3 8 '? 4..:..
4 4 4 7 3 9
5 5 5 6 4 16
6 6 6 5
7 7 7 4
8 8 8 3
.
9 9 9 2
10 10 10 1
.
activity 2. 1 onto an a>:i s in which the distance between
the numbers on the N-a>: i s is twice the distance between
the numbers on the y-a>: is.
. 2.2 GRAPHING INFORMATION ON AN X-EXTENDED AXIS
OBJECTIVE
To have the students look at a graph, in which the
x-axis is extended, to determine if the graph is more
effective for presenting the given information.
PROCEDURES
1) Have the students graph the information from
.
2) Have the students take a close look at how the
information on the graph is presented and have them
determine whether or not it is as effective as
presenting the information on an axis in which the
distance between the numbers is the same.
3) Ask the students how this form of graphing
information would be useful to researchers and to the






Graph the information from a data set onto the axis below.
Notice that the distance between the numbers on the x-axis is
twice the distance between the numbers on the y-axis.
.
QUESTIONS:
1) How is the appearence of this graph different from a normal
graph?
2) Is there a pattern forming on this graph?
.














1) Have the students graph a set of data onto a graph
in which the distance between the numbers on the y-a)., i s






2.3 GRAPHING INFORMATION ON A Y-EXTENDED AXIS
OBJECTIVE
To have the students look at a graph in which the
y-axis is extended to determine when this type of graph
could be used effectively.
2) Ask the students how this graph is different from
the normal graph that they are used to seeing~ the type
in which the distance between the numbers on the x and
y axis are the same.
3) Guide a discussion about when this type of graph
might be used in business and what type of data would
be presented most effectively on this type of graph.
(eg. vertical numbers are too close on regular axis~





Graph the information from a data set onto the graph drawn
below. Notice that the distance between the numbers on the




1) How is the information on this graph different from the
information presented on a normal graph?





















To have the students become aware of the use of graphs
in newspapers and magazines.
PROCEDURES
1) Have the students clip graphs that are printed in
the newspapers and magazines. These could include
weather graphs, business graphs, and statistical
graphs.
2) Have the students look at the graphs and determine
what information is being presented.
3) The students will th~n compare the different types
of graphs that they found and determine what type of
information was presented on each of the different
types of graphs.
4) Guide the students in a discussion to determine why
a particular style of graph was used to present
information.





Using the graphs that have been taken from newspapers and
magazines, fill in the chart below.




a) the size of their head.
b) the length of their arm from shoulder to




2.5 GRAPHING HUMAN ATTRIBUTES
OBJECTIVE
To have students measure a human attribute, graph the
information, and then determine whether or not a
relationship exists.
PROCEDURES
1) Have all of the students measure one of the
following attributes on themselves:
c) the length of their nose.
d) their height.
e) any other attributes that seem appropriate.
2) On a regular XV-axis, have the students graph the
information that they collected. All of the students
in the class should combine their information together
and everyone will draw their own graphs.
3) Looking at the information presented on the graph,
.have the students analyze what is being presented. See
if there is any definite pattern developing or if there
is just a random placement of the points onto the
graph.
4) Discuss with the students the ideas of error and
how things in nature are never perfect. The graph that
they drew should shew that there is an increasing or
decreasing pattern, but there are places where the
graph may jump quickly or may level out for a while.
(eg. the closer the numbers are to the graph, the more






1} My measurement is
-----




3) Graph the information presented on the chart on the graph
below.
.
the center~ the two neNt tallest people are lined up on
either side of the center per-son, and so on until the
shor-test two people in the class ar-e on the outer ends
. 2.6 THE NORMAL DISTRIBUTION CURVE
OBJECTIVE
To have the students understand what a normal curve* is
and to realize that many things in the world are
distributed in this manner.
PROCEDURE
1) Have all of the students stand at the front of the
room. Line them up so that the tallest person is in
.
of the line.
2) Have one per-son mar-k the heights of each per-son in
the line. This could be accomplished by dr-awing a
chalk line on the boar-d over ever-yanes head or- by
taping a piece of paper- to the wall over ever-yanes
head.
3) Have each student step away fr-om the line to see
what is for-mingo Now have ever-yone have a seat at
their- desks and view the pattern.
.4) Looking at the pattern formed, see if the student
can identify any pattern. Symmetry should be brought
into the discussion, the pattern is symmetrical around
the center line, or the place where the tallest person
stood.
5) Explain that this is what is called a normal
distribution curve, or a curve where the center point
is the largest and the curve falls evenly on both sides
of the center.
6) Ask the students if they can think of any other
possible situation where a normal curve would be
.
present. Other possibilities might be grades and
heights of people as they get older.
7) Have the students look at another normal curve by
graphing a data set given to them.
8) As a supplement to this activity, the teacher may
bring in several examples of normal curves from
newspapers. The students may also be asked to bring in
normal curves from newspapers. This will help them



































2.7 MEAN, MEDIAN, AND MODE
OBJECTIVE
To give the students a basic understanding of what
mean*, median*, and mode* stand for, and how to find
these numbers.
PROCEDURES
1) Using a data set, have the students determine what
the central value is. Explain that this is the median
value of the curve. Discuss how the median is used to
show the median value of a graph.
2) Next, ask the students what number is seen the most
often on the graph. This number is called the mode.
3) Now have the students figure out the mean value by
adding up each number on the graph and then dividing
that number by the number of scores present on the
graph.
4) The students may need a little more practice,
especially with figuring out the mean value. Use
additional data sets until the students feel
comfortable with the process.
.5) When the students feel comfortable with the
processes, return to the graph of the class heights
from activity 2.6. Have the students determine the
mean, median, and mode of the class.
6) Discuss with the students how these numbers are
important to businesses and how using these numbers can







On the space below, graph the height of the members of your
class.
a) Median is the central value of a graph. What is the median
of the class height?
b) Mode is the number that occurs the most frequently on the
graph. What is the mode of the class height?
c) Mean is the average of the information presented. What is




To introduce students to a different type of graph that
will allow them to see relationships between items.
PROCEDURES
. ~
1) Using a data set, have the students plot each point
individually on an XV-axis.
2) Have the students look at the pattern that is
formed by the points and determine whether a straight
line could be drawn through the points in such a way
that all of the points would be close to the line.
3) Discuss with the students that the further the
points are from the line, the greater the standard of
error* is. This is because all of the information is
not close together and does not correspond to the ideal
situation that is represented by the line.
4) Have the students look at the information on the
scatter graph and see if they can determine what would





Graph the information from your data sheet on the graph below.
..
.
2.9 ALTERNATE GRAPHING METHODS
OBJECTIVE
To allow the students to compare several different
types of graphs to determine which type serves their
needs.
PROCEDURES
1) Have the students look at graphs from papers and
magazines. Di~cuss with them why businesses use the
graphs to report data.
2) Using graphs found in papers and magazines, have
the students graph the same information using several
different types of graphs. The information should be
shown in the following three methods of graphing:





..::. Have the students look at the information presented
in the three different types of graphs and then have
them determine which graph is the most effective at
presenting the material. Was this the method that the
company chose to present the information?
.4) Guide the students in a discussion to determine why









In the space below~ choose a graph from the newspaper and







. 3.1 ADDING A SEQUENCE OF NUMBERS
OBJECTIVE
To have the students determine a pattern or method to
assist them with adding a group of numbers.
PROCEDURE
1) Ask the students to add up the numbers one through
ten on a sheet of paper.
.
2) Looking at the numbers, see if the students can
figure out an easier way to add up the numbers.
3) Guide the students to see that the 9+1 equals 10,
8+2 equals 10, and so on down the line. They can then
add up 10 four times and then add on the remaining 5.
4) Challenge the students to find a pattern to easily






1) Add the following numbers.
1 2 3 4 5 6 7 8 9 10
2) Look closely at the numbers and how they add up. Can you
.
determi ne an easi er and qui cker way to add thf".-"numbers.
3) CHALLENGE: Find a quick and easy way to add up the numbers
1 through 100.
.
. 3.2 AREA UNDER A LINE
OBJECTIVE
To increase a students use and understanding of how to
find and area.
PROCEDURE
1) On a graph, have the students draw a horizontal
line that has the equat.on y=3 (see drawing below)
.
2) On the graph, divide the distance from one to five
into four equal pieces.
3) 1 il '3 ~ >Determine the area of each rectangle produced.
The
distance from one to two isl, so the width is one, and
the height of the rectangle is 3.
Therefore, the area
of each rectangle is Ixw=3xl=3.
4) Now have the students determine the area under the
.
.line from one to five. This is accomplished by adding
up each of the rectangles drawn. In this case, the
area would by 3+3+3+3=12.
5) Draw a second line, y=6 and divide the distance
from one to five into:
a) Two equal pieces.
b) Four equal pieces.
Find the area of each of the rectangles and then of the
entire area under the line.
.
6) It could'be e>:plained ,to the students how finding
the area under the line is similar to finding the
surface area of a three-dimentional figure. Both of
the areas are found by determining smaller areas and






1) On the graph below, draw a horizontal line, y=3.
2) Divide the distance from 1 to 5 into four equal pieced by
drawing vertical lines.
3) Determine the area of each rectangle drawn.




3.3 AREA UNDER SLOPING LINES
To show the students how to find the area under a curve
using the knowledge they have about area of rectangles
and triangles.
1) Have the students draw the line y=x. This is a
line that goes
(4,4).
points (1,1>, (2,2), (3,3),
1 ~ 3 ~ S-
2) Divide the distance from 1 to 5 into 2 equal pieces
.~
by drawing a vertical line.
3) I ~ '3 ':l 5'Draw a horizontal line from the point where the
vertical line drawn by the number 1 touches the line
y=x to the vertical line drawn by the number 3. See
the diagram below. Repeat this for each of the
divisions under the line.
4
3
.4) Find the area of each triangle and each rectangle
determined from part 3). The area of the triangle
between 1 and 3 would be determined by using the
formula A=1/2xbxh CA=area, b=base of triangle, h=height
of triangle). The area would by 1/2x2x2=2. The area
of the rectangle determined between 1 and 3 would be
found by using the formula A=lxw CA=area, l=length,
w=width). This area would by lx2=2. For the rectangle
between 3 and 5, the height would be 3 and the width
would be 2, and the height of the triangle would be 2
and the base of the tr-iangle would be 2. Continue on
.
through the next two sections. See diagram.
5) Find the entire area under the line by adding up




6} Draw the line again and this time divide the
distance between 1 and 5 into 4 equal sections and find







1) Graph the equation y=x on the graph below.
2) Divide the distance between 1 and 5 into two equal
sections. Draw vertical lines to show this.
3) Draw horizontal lines from the point where the vertical
line touches the line y=x to the next vertical line. Do this
for each vertical line between 1 and 5.
4) Determine the area of the triangles and rectangles on the
graph.
.




3.4 AREA UNDER A CURVE
OBJECTIVE
To introduce the students to the idea of finding the
area of triangles and rectangles.
area under a curve using what they already know about
PROCEDURE
1) Have the students draw the curve This is a
(4, 16)
.
curve that goes through the points (1,1), (2,4), (3,9),
5
I OL 3
'(2) Divide the distance between 1 and 5 into 2 equal
a';'
pieces by drawing a vertical line.
I3) Draw a horizontal line from the point
vertical line drawn by the number 1 touches the line
()..
y=x to the vertical line drawn by the the number 3.
divisions under the line.






4) Find the area of each triangle and each rectangle
determined from part 3). The area of the rectangle
between 1 and 3 would have the length of 2 and the
height of 1, therefore, the area would be A=lxw=2xl=2.
The area of the triangle would be A=I/2xbxh=I/2x2x8=8.
The area of the rectangle between the 3 and the 5 would
be A=lxw=2x9=18, and the area of the triangle would be
A=I/2xbxh=1/2x2xI6=16. See diagram.
.
~ 3 y ~
5) Find th~ entire area under the curve by adding up
all of the triangles and rectangles areas. In this
case, the area would be equal to 8+2+18+16=44.
6) Explain that this area is only an estimate because
the hypotenuse of the triangle is not exactly on the
curve of the line.
.
.7) Now have the students draw the curve again and this
time divde the distance between 1 and 5 into 4 equal
distances. Find the area of each triangle and
rectangle and triangle determined by drawing horizontal
lines.
8) Determine the total area under the curve. Discuss
the result received when the distance under the curve
.
is divided into smaller parts (The area is more
accurate to the actual area under the curve).
9) Have the student repeat the process again, this






1) Graph the equation the graph below.
between 1 and 5 into 4 equal pieces. Into 8 equal pieces.
2) Divide the distance between 1 and 5 into two equal pieces.
Draw vertical lines to show this.
3) Draw horizontal lines from the point where the vertical
line touches the line y=x to the next vertical line. Do this
for each vertical line between 1 and 5.
4) Determine the area of each of the triangles and rectangles
on this graph.
.
5) Determine the total area under the curve y=x~.




DEFINITIONS FROM SECTION 1:
GEOMETRICAL BASED ACTIVITIES
INTERSECT: Two lines that meet in a point.
PARALLEL LINES: Two lines in the same plane that do not
intersect even when carried out.
TRANSVERSAL CONFIGURATION: A figure in which one line
intersects two or more lines in a point.
PERPENDICULAR: Two lines that intersect, the four angles that
they determine are all right angles.
CONGRUENT: Two figures that are made to coincide.
COMPLEMENTARY ANGLES: The sum of the measures of two angles is
90 degrees.
SUPPLEMENTARY ANGLES: The sum of the measures of two angles is
180 degrees.
INTERIOR OF AN ANGLE: The confined area between rays that
determine an angle.
REGULAR FIGURE: A polygon where all of the sides and angles
are the same. (ie. a square)





DEFINITIONS FROM SECTION 2: STATISTICAL BASED ACTIVITIES
XV-AXIS: Perpendicular lines that have unit markers placed
along the lines with (0,0) at the intersection.
NORMAL CURVE: A symmetrical bell curve.
MEAN: The sum of the numbers in a data set divided by the
number of numbers. This is also called the average.
MEDIAN: This is the middle number of a data set that are
arranged in assending order.
MODE: This is the most frequently occuring number in a data
set. There may not be a mode if every number occurs only once,
there may be only one mode, or there may be more than one mode
if several numbers occur the same amount of times.
STANDARD OF ERROR: The distance from a point to the line
measured along the vertical line.
CIRCLE GRAPH (PIE GRAPH): This is when information is plotted
in a circular form according to wedges representing measures.
BAR GRAPH: This is when information is plotted using
rectangles to show measure.
LINE GRAPH: This is when points are individually plotted on an
axis and the point are connected by line segments.
r. DEFINITIONS FROM SECTION 3: CALCULUS BASED ACTIVITIES
SEQUENCE: An ordered succession of numbers ordered by positive
intergers or by counting numbers.
QUADRILATERAL: A figure bounded by four line segments.
.
